Introduction 45
Most organisms have specialized life-history stages for growth when environmental 46 conditions are favorable or life-history stages for dispersal to novel habitats when environmental conditions become challenging. Evolutionary theory predicts that natural 48 selection will favor genotypes that maximize the relative fitness of expressing these 49 life-history transitions as a function of the predictability of environmental change 50 and the spatial structure of the populations in question (Olivieri et al., 1995; Tufto, and ampicillin added. We performed experiments without shaking to increase the 140 opportunities for haploid cells developing from spores to mate and form diploids. Under 141 these growth conditions, yeast populations usually consume most of the sugar resources 142 within 24 hours, and the 5 day period allowed ample time for spore formation to be 143 initiated and completed. 144 After the 5 day period, each population was adjusted to an optical density of 0.3 145 in an effort to both ensure adequate population size and to prevent blockage in the 146 capillary tube in the CaFe vial caused by high cell density (see below). The dilution 147 process was performed using spent YPD, YPD that had been depleted by culturing 148 yeast for 2 weeks and then filter sterilized. Spent YPD (SYPD) was used to mimic 149 carbon and nitrogen sources in a late growth stage yeast culture population and to 150 minimize population growth or germination of sporulated yeast cells (Madhani, 2007; 151 Neiman, 2005) .
152
were cut to increase opening size, rubber stoppers and standard rubber bands. These 155 CaFe tops were then affixed to narrow fly vials each containing 2ml of 3% solidified 156 agarose solution to maintain humidity within the vial. The pipette tips within the CaFe 157 top were fitted to one 5µL capillary tube each. 18 hours prior to treatment, four clean, Figure 1 : Each lineage was grown in liquid media and the sample was adjusted to an optical density of 0.3 and split into control and treatment tubes. From that point, the control and treatment went through parallel procedures lasting 7 days: 2 days of exposure to treatment (control: 22°C bench-top incubation; treatment: 22°C exposure to flies) and 5 days of growth or sporulation in liquid media at 30°C. This was repeated for 30 cycles. The strains are arranged by decreasing ancestral sporulation rate, which also reflects the the degree of domestication (AM and MY, wild; WA, partially-domesticated; JS and WE, industrial). The difference between sporulation rate at 2.5 and 5 days can be interpreted as the speed at which vegetative cells enter and complete sporulation. Wild strains therefore show a faster transition to sporulation than domesticated strains. Panel B shows the pairwise comparisons between successive strains at the 5 day assay time point. The posterior probability of the difference being less than 0 is less than 0.001 for all comparisons comparing the posterior distributions of the day five assay in a pairwise fashion between 243 each successive strain to show that each strain has a distinct sporulation rate (figure 2) 244 The difference between sporulation rate at 2.5 and 5 days represents the speed After 30 growth cycles involving fruit-fly gut dispersal the evolved populations showed 253 higher sporulation rates (Figure 3 and figure 4 ). For all strains, the posterior distribution 254 is well away from 0 (the posterior probability of the difference from the ancestral being 255 less than zero is less than 10 −3 ), with sporulation rates of the evolved populations at 256 the assay time of day 5 ranging from 30% to 95%. However, the magnitude of this effect 257 is independent of the degree of domestication: for example, one of the wild strains (AM) 258 shows the maximum response relative to its ancestral state, while another wild strain 259 (MY) shows an intermediate response.
260
The rate of sporulation completion, as measured by the assay time effect, varies 261 with the degree of domestication ( Figure 5 ). Wild strains showed a large response to 262 fly vectoring in that there was a quicker evolved onset of sporulation (the posterior 263 probability of the difference from the ancestral being less than zero is less than 10 −3 ).
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The other three strains showed more modest responses to selection and the posterior 
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Our results mostly support the latest view about the adaptive value of sporulation. 296 We found that strict passaging through the Drosophila digestive tract resulted in the 
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Because our experiments allowed populations to grow for a fixed time period before 314 ingestion, we expected selection for a steep change in sporulation rates associated 315 with that timing or alternatively for vegetative cell starvation sensing. In particular, 316 there was ample time before ingestion to deplete nutritional resources, sense it and 317 respond appropriately. The results observed in the control populations, which were 318 not passaged through the Drosophila gut but that were also subjected to selection for 319 starvation resistance are instructive. In them, we found that only those derived from 320 the domesticated isolates showed an increase in total sporulation rate. We might have 321 expected all populations to evolve decreased sporulation if vegetative cell resistence 322 instead evovled. Mutational options towards vegetative cell resistance thus appear 323 to be fewer than those of sporulation. Selection responses in both of our treatments 324 further indicate that the adaptive value at the origin of sporulation was not to survive 325 insect vectoring, or outcrossing, but the ability to cope with challenging environments.
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